The semiconducting half-Heusler compound YPtSb has been predicted to convert into a topological insulator under the application of an appropriate degree of strain. In this study, p-type semiconducting YPtSb thin films were prepared by magnetron co-sputtering, using a specially designed target. YPtSb thin films grown on MgO (100) substrates at 600 • C showed a textured structure with the (111) plane parallel to the (001) plane of MgO. Electrical measurements showed that the resistivity of the YPtSb films decreases with increasing temperature, indicating semiconductor-like behavior. The carrier density was as high as 1.15×10 21 cm −3 at 300 K. The band gap of the YPtSb thin films was around 0.1-0.15 eV, which was in good agreement with the theoretical prediction and the value measured for bulk YPtSb.
I. INTRODUCTION
Spin injection and spin transportation are essential issues to be addressed in spintronics device applications. In recent years, a topological insulator (TI) has been predicted to behave as an ideal spin medium in which spin-up and spin-down carriers flow in separate channels without spin and energy dissipation. [1] [2] [3] [4] [5] Theoretically, the spin diffusion length in a TI is unlimited, so that TIs would find promising applications in next-generation spintronics devices. Up to now, experimental research on topological insulators has focused on HgTe/CdTe quantum wells and Bi 2 Te 3 series. [4, 5] Many ternary half-Heusler compounds with 18 valence electrons function as semiconductors; addition of the atoms of a third element to the Wyckoff 4b positions in the C1 b structure may result in an extended lattice similar to that of zincblende, a binary semiconductor, [6] [7] [8] thus making the electronic structures of these two types of semiconductors similar. In 2010, Chadov et al. predicted that numerous halfHeusler semiconductors such as LuPtBi, LuPdBi, and LaPtBi show band inversion similar to that of HgTe, because of the strong spin-orbit coupling of the constituent heavy elements.
[9] The near-zero-gap characteristic of some of these compounds has also been demonstrated experimentally on the basis of their bulk properties. [10] [11] [12] [13] The first thin film of LaPtBi was grown on a YAlO 3 substrate by three-source magnetron co-sputtering. [14] The TI state could also be induced in half-Heusler semiconductors comprising lighter elements, such as 
II. EXPERIMENTAL DETAILS
MgO(100)/YPtSb (100 nm) samples were prepared by DC magnetron sputtering at different substrate temperatures n Ar atmosphere, using a chamber with a base pressure lower than 5 × 10 −7 Pa. The composition of the YPtSb thin films was analyzed by energydispersive X-ray spectroscopy (EDX). The Fourier transform infrared spectroscopy (FTIR) spectra were obtained using a Nicolet 730 spectrometer equipped with a diamond attenuated total reflection (ATR) crystal and a liquid N 2 -cooled mercury-cadmium-telluride detector.
Electrical resistance and Hall effect measurements were performed using a physical property measurement system (Quantum Design, PPMS), under a magnetic field of up to 7 T, using the six-lead method. For accurate measurement of the Hall coefficient, Hall resistivity measurements were performed by sweeping the magnetic field at a fixed temperature. 
III. RESULTS AND DISCUSSION
A cake target consisting of sector segments of the different metals was used to obtain stoichiometric films. The shape of the small pieces was fixed as a sector so that the depo- showed that the YPtSb thin films were p-type conductors with a high carrier density on the order of 10 20 − 10 21 cm −3 , which corresponded to the weak semiconducting behavior indicated by the resistivity curves. The weak temperature dependence of resistivity has also been observed in bulk YPtSb and other half-Heusler semiconductors [16] , a trend markedly different from that in the case of conventional semiconductor materials such as Si. [10, [17] [18] [19] As seen in Fig. 3(a) the resistivity increased from 500
• C deposition temperature to 700
• C, mainly because of the decreasing carrier density with an increase in deposition temperature ( Fig. 3(b) ). The resistivity of the film deposited at 800
• C was lower than that of the film deposited at 700
• C, because the strongly enhanced carrier mobility counteracted the influence of the decreased carrier density. and by the ERC Advanced Grant (291472) "'Idea Heusler"' is also gratefully acknowledged.
